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1. INTRODUCTION  

This Semiannual Monitoring Report was prepared for the former Bramlette Manufactured Gas 
Plant (MGP or Site) on behalf of Duke Energy Carolinas, LLC (Duke Energy). The Site 
collectively refers to the location of the former MGP (400 East Bramlett Road in Greenville, South 
Carolina) in addition to four other contiguous parcels and the western portion of the parcel owned 
by Legacy School Properties, LLC (Figure 1-1). The Site is comprised of five parcels (Parcels 1 
through 5) and a portion of the Legacy Early College Elementary (LECE) School property that 
collectively total approximately 35 acres in area. The Site boundary includes the western edge of 
the LECE School parking lot based on the results of the remedial investigation activities (SynTerra, 
2021). The Site is bounded by the CSX Transportation (CSXT) railroad corridor to the north, west, 
and south, and by West Washington Street and the Greater Greenville Sanitation Department to 
the east. In addition to the railroad corridor, the Reedy River and Swamp Rabbit Trail also define 
the western boundary. 

1.1 Objectives 

This monitoring report has been prepared on behalf of Duke Energy by Geosyntec Consultants 
(Geosyntec) to document the Site’s environmental and physical conditions of surface water and 
groundwater. Duke Energy recommended semiannual Site-wide groundwater and surface water 
monitoring in the Remedial Investigation Report Addendum (RIR-A) (SynTerra, 2021), which 
was approved by the South Carolina Department of Environmental Control (SCDHEC) on January 
27, 2022. Site-wide semiannual monitoring is planned until a Record of Decision (ROD) has been 
issued or evaluation of analytical results and/or Site physical conditions indicate a change in 
monitoring strategy would be appropriate. At a minimum, routine semiannual sampling activities 
will continue through calendar year 2023. 

While routine monitoring is not a required component of the Voluntary Cleanup Contract (VCC) 
16-5857-RP, Duke Energy has performed these activities to develop and evaluate concentration 
trends and to help inform the feasibility study (FS). These data will also be used to help establish 
a long-term monitoring plan to be included in the ROD. 

The preceding semiannual groundwater and surface water sampling was conducted in 
September/October 2022 by Geosyntec and a report was prepared and submitted to SCDHEC 
dated January 3, 2023 (Geosyntec, 2023). That report recommended continued semiannual 
groundwater and surface water monitoring. The report was approved by SCDHEC in a letter dated 
January 11, 2023.  

1.2 Report Content and Organization 

This report presents monitoring activities and results pertaining to the seventh semiannual Site-
wide groundwater and surface water monitoring event that occurred from March 20 to 30, 2023. 
A comprehensive evaluation of groundwater and surface water analytical results is planned to be 
included with the end of year semiannual monitoring report and will include analysis of water level 
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elevations, constituent trends, and the extent of impacted groundwater. A schedule of planned 
monitoring events and report submittals is presented in Section 4.  
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2. MONITORING ACTIVITIES 

Geosyntec completed groundwater and surface water monitoring activities between March 20 and 
30, 2023.  Field activities consisted of recording depth-to-water (DTW) measurements and 
collecting groundwater samples from Site-specific monitoring wells screened using low-flow 
purging protocols. Surface water samples were collected from established locations (Figure 2-1) 
where surface water was flowing and present. Field activities were conducted in accordance with 
the United States Environmental Protection Agency (USEPA) Region 4 Science and Ecosystem 
Support Division Field Branches Quality System and Technical Procedures, Groundwater 
Sampling document, SESDPROC-301-R4. 

Groundwater and surface water monitoring activities were performed in accordance with 
procedures presented in the Remedial Investigation Work Plan Addendum approved by SCDHEC 
(SynTerra, 2019), and the Quality Assurance Project Plan (QAPP) for the Site (SynTerra, 2018). 
All media samples (groundwater and surface water) were collected into laboratory-supplied 
containers, labeled, preserved on ice, and kept under chain-of-custody protocol until delivery to 
the laboratory.  

2.1 Water Level Measurement and NAPL Thickness Measurement 

The current Site groundwater monitoring network consists of 70 monitoring wells screened within 
three flow zones (hydro-stratigraphic units). Monitoring well construction details are provided in 
Table 2-1. DTW measurements were recorded on March 20, 2023 using an electronic water level 
indicator to the nearest hundredth of a foot (0.01 feet).  Monitoring wells were allowed to 
equilibrate to atmospheric conditions by removing the well caps and “venting” for a minimum of 
one-half hour prior to measuring the DTW. Additionally, each well was gauged for the presence 
or absence of non-aqueous phase liquid (NAPL) via oil-water interface probe. A thickness of 
5.25 feet of NAPL was measured at the bottom of open-borehole monitoring well MW-49BR. 
Other wells did not contain any measurable thicknesses of NAPL. Measured water levels and 
observed NAPL thickness are listed in Table 2-1. 

Data logging pressure transducers are currently deployed in twelve groundwater monitoring wells 
across the Site. Plots of groundwater elevation changes through March 2023 are included as Figure 
2-2 through Figure 2-5. 

2.2 Groundwater Sample Collection Methodology  

Geosyntec collected groundwater samples from 69 of the 70 monitoring wells. The existing Site 
monitoring well network includes the following: 

 Shallow zone – 28 monitoring wells 

 Transition zone – 18 monitoring wells 

 Fractured bedrock – 24 monitoring wells (well MW-49BR was not sampled due to the 
presence of NAPL within the well) 
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All groundwater samples collected from monitoring wells during the groundwater sampling event 
were analyzed for the following parameters: 

 Volatile Organic Compounds (VOCs) by USEPA Method 8260; and 

 Polycyclic Aromatic Hydrocarbons (PAHs) by USEPA Method 8270D – Selective Ion 
Monitoring (SIM). 

In addition to the analyses listed above, samples for specific geochemical parameters for the 
purpose of monitored natural attenuation (MNA) evaluation were collected from 16 monitoring 
wells. These wells include: 

 Three (3) wells within the shallow flow zone (MW-13R, MW-29S, and MW-21). 

 Three (3) wells within the transition/upper bedrock flow zone (MW-15, MW-29TZ, and 
MW-31TZ). 

 Ten (10) wells within the fractured bedrock zone (MW-28, MW-29BR, MW-38BR, 
MW-39BR MW-39BRL, MW-43BR, MW-44BR, MW-45BR, MW-46BR, and MW-
47BR).  

The geochemical parameters are intended to provide additional data for the evaluation of MNA 
and biodegradation pathways that may be present within the Site aquifers. The specific 
geochemical parameters for MNA analyses included: 

 Nitrate by USEPA Method 353.2; 

 Sulfate by USEPA Method 300.0; 

 Ammonia by USEPA Method 350.1; 

 Sulfide by USEPA Method 4500; 

 Alkalinity by USEPA Method 2320B; 

 Total and dissolved iron and manganese by USEPA Method 6010D; 

 Dissolved Gases (ethane, ethene, methane) by RSK 175;  

 Total Organic Carbon (TOC) by USEPA Method 9060A; and 

 Carbon Dioxide (CO2) by USEPA Method 4500. 

Groundwater samples were delivered to Pace Analytical Laboratory (Greenville, South Carolina). 
Field forms from the groundwater monitoring event are provided in Appendix A. Laboratory 
analytical reports and chain-of-custody forms are included in Appendix B. 

2.3 Surface Water Sample Collection Methodology 

Surface water samples were collected from 14 of the 17 locations (SW-1, SW-2, SW-3, SW-4, 
SW-6, SW-7, SW-8, SW-9, SW-10, SW-11, SW-12, SW-13, SW-15, and SW-16) identified in the 
RIR-A (locations depicted on Figure 2-1). Surface water was not present for sample collection at  
locations SW-5, SW-14, and SW-17. Consistent with the previous sampling efforts, the water 
samples were collected by dip sampling of containers directly into the water bodies. Readings of 



 

Semiannual Monitoring Report – Former Bramlette MGP Site 5 May 2023 

water quality (temperature, pH, conductance, DO, ORP, and turbidity) were collected at each of 
the locations sampled. Observations regarding color, clarity, and presence of sheens (biological or 
other) were recorded in the field sampling logs.  All surface water samples collected during the 
sampling event were analyzed for the following parameters: 

 VOCs by USEPA Method 8260; and 

 PAHs by USEPA Method 8270D – SIM. 

Surface water samples were delivered to Pace Analytical Laboratory (Greenville, South Carolina). 
Field forms from the surface water monitoring event are provided in Attachment A. Laboratory 
analytical reports and chain-of-custody forms are included in Appendix B. 
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3. SAMPLING RESULTS 

Groundwater and surface water samples were analyzed by Pace Analytical Services, LLC at their 
Charlotte and Asheville, North Carolina locations (SCDHEC Laboratory Certifications # 
99006001 and 99030001, respectively). Data review, verification, and validation were performed 
to identify any deviations from the analytical methods and to review quality control (QC) results 
which may affect the analytical results. No deficiencies, errors, or rejected results in the final 
laboratory reports were identified following a review by Geosyntec practitioners.   

3.1 Groundwater COC Evaluation 

Groundwater analytical results are described below, and a summary of results and detections for 
select VOCs and PAHs is presented in Table 3-1.  

3.1.1 Shallow Zone Groundwater 

A total of 28 groundwater samples were collected during the March 2023 monitoring event. Within 
the shallow flow zone, benzene was present at concentrations above the SCDHEC MCL 
(5 micrograms per liter [µg/L]) in four of 28 groundwater samples. The groundwater exceedances 
for benzene are present on Parcel 1 (MW-36S and MW-7R), on Parcel-3 (MW-3), and on the 
LECE School property immediately adjacent to the northeast corner of Parcel 3 (MW-01).  The 
benzene concentrations ranged between 6.7 µg/L (MW-7R) and 26.5 µg/L (MW-1).  Naphthalene 
was greater than the SCDHEC MCL (25 µg/L) in groundwater samples collected from monitoring 
wells MW-1, MW-3, and MW-36S, at concentrations of 2,130 µg/L, 27.8 µg/L, and 82.8 µg/L, 
respectively.  The presence of impacted groundwater within the monitored shallow flow zone is 
limited to these four locations based on current data.  

3.1.2 Transition Zone Groundwater 

A total of 18 groundwater samples were collected during the March 2023 monitoring event. Within 
the transition flow zone, benzene and naphthalene were present at concentrations above the 
SCDHEC MCL in three of 18 groundwater samples. The groundwater exceedances are present on 
the southernmost portion of Parcel 2 (MW-29TZ) and within the northern portion of Parcel 3 
(MW-2TZ and MW-20). Detected benzene concentrations were greater than the SCDHEC MCL 
ranged from 202 µg/L (MW-20) to 1,330 µg/L (MW-29TZ). Within the same three transition zone 
wells, naphthalene was present at concentrations greater than the SCDHEC MCL ranging from 
2,390 µg/L (MW-2TZ) to 4,420 µg/L (MW-20). The groundwater impacts present in this portion 
of the  transition flow zone are most likely attributable to the former stormwater conveyance ditch 
system that was used during the operation of the MGP. 

Groundwater sampled from monitoring wells to the west of the Site (e.g., MW-30TZ, MW-31TZ, 
MW-32TZ, MW-44TZ and MW-48TZ) did not contain any detection of benzene or naphthalene 
greater than their respective method detection limit (MDL), which were less than SCDHEC MCLs. 
These wells effectively delineate the extent of Site-related groundwater impacts hydraulically 
downgradient of the Site. 
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3.1.3 Bedrock Zone Groundwater 

A total of 23 groundwater samples were collected during the March 2023 monitoring event. 
Monitoring well MW-49BR was not sampled due to the presence of NAPL at the base of the well 
bore (a thickness of 5.25 feet was measured on March 20, 2023; similar magnitude thickness as 
previous monitoring events since its installation). 

Consistent with previous groundwater sampling events, the MGP-related groundwater impacts 
(benzene and naphthalene) within the bedrock zone are located on Parcel 2 and Parcel 3. Benzene 
and naphthalene were present at concentrations greater than the SCDHEC MCLs at seven 
monitoring wells, with the majority of the plume area residing on Parcel 3. Detected benzene 
concentrations ranged from 27.7 µg/L (MW-21BRL) to 770 µg/L (MW-2BR). Within the same 
seven bedrock zone wells, naphthalene was present at concentrations greater than the SCDHEC 
MCL, ranging from 347 µg/L (MW-45BR) to 4,450 µg/L (MW-3BRL). Additionally, styrene was 
detected above the SCDHEC MCL (100 μg/L) in MW-21BRL at a concentration of 195 μg/L. 

Bedrock zone wells located on Parcel 1 (MW-26, MW-28, MW36BR, MW-37BR, and 
MW-42BR) and on the LECE School property (MW-41BR) did not contain any detections of 
benzene or naphthalene during the March 2023 monitoring event. Groundwater from wells MW-
44BR and MW-40BR, which are located hydraulically downgradient of Parcel 2 and Parcel 3 
within the bedrock zone, did not contain any detections of benzene or naphthalene; the MDLs 
reported by the laboratory were less than their respective SCDHEC MCLs.  

3.2 Surface Water COC Evaluation 

Surface water samples were collected from fourteen (14) locations during the March 2023 
monitoring event. During the monitoring event, three of the locations were dry (SW-5, SW-15, 
and SW-17) and did not contain surface water for collection of samples. These dry locations were 
generally located on Parcel 3, Parcel 4, and Parcel 5. The surface water analytical results are 
presented on Table 3-2. The March 2023 surface water sampling results indicate that no MGP-
related constituents were detected at concentrations above laboratory MDLs. 
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4. SCHEDULE 

Duke Energy will continue semiannual groundwater and surface water monitoring, as was 
previously proposed in the RIR-A (SynTerra, 2021), through completion of the FS and ROD 
process. Monitoring is planned to occur in the first quarter (March) and third quarter (September) 
of each year until a ROD is issued, or evaluation of analytical results indicates that a revised 
monitoring strategy would be appropriate. During 2023, Duke Energy is anticipating completion 
of the FS Report. At this time, groundwater monitoring and surface water monitoring are being 
conducted outside of the VCC and, as such, the current monitoring strategy is deemed appropriate. 
The schedule below presents planned monitoring events and reporting deliverables through 2023. 

Monitoring 
Event 

Monitoring Period Report 
Report Submittal 

Date 

8 Year 4 September 2023 
Comprehensive Semiannual 

Monitoring Report 
December 1, 2023 
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TABLE 3-2
SUMMARY OF SPRING 2023 SURFACE WATER ANALYTICAL RESULTS

Former Bramlette MGP Site
Greenville, South Carolina

SCDHEC - South Carolina Department of Health and Environmental Control

MCL - maximum contaminant level

* RBSL referenced in Table 1 Appendix D of the SCDHEC Quality Assurance Program Plan Underground Storage Tank Management 
Division
Total THMs = Total Trihalomethanes. It is the sum of the concentration in micrograms per liter of the trihalomethane compounds 
(Chloroform, Dibromochloromethane, Bromodichloromethane, Bromoform). The screening level is only compared to the summation and 
not the individual compounds.

Bold/shaded value indicates that the concentration exceeds the SCDHEC (R. 61-68) MCL or RBSL

SU - standard pH units

µS/cm - micro-siemens per centimeter

mV - milli-volt

NTU - nephelometric turbidity unit

deg C - degree Celsius

NS - Not sampled

J - value is estimated

U - analyte not detected about quantitation limit; reporting limit shown

UJ - analyte not detected above quantitation limit but reported quantitation limit is approximate

DUP - indicates duplicate sample collection

Notes:

µg/L - micrograms per liter
mg/L - milligrams per liter

ft bls - feet below land surface
Blank Cell - Data either not analyzed or not available

revised: 5/10/2023 Page 5 of 5 Geosyntec Consultants, Inc.
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APPENDIX B 
Laboratory Analytical Reports 

 

 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































